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Name _______________________________ Period ____ Date_________

Objective:  To infer how the number of valence electrons affects the reactivity of a metal.

Background:  Many metals react with acids, producing hydrogen gas.  If a metal reacts with acids in this manner, the amount of hydrogen produced is related to the number of valence electrons in the atoms of the metal.  Valence electrons are the electrons located in the outer most energy level of an atom.  These electrons participate in bonding and affect the reactivity of a substance. 

In this experiment, you will combine equal amounts of magnesium and aluminum with hydrochloric acid and compare the reactivities of the two metals.  Each reaction continues only as long as there metal atoms to react.

Materials:

Test tube

Gas collection tube

Ringstand

Test tube clamp

50 mL Graduated cylinder

10 mL Graduated cylinder

400 mL Beaker

Trough

Magnesium

Aluminum

Hydrochloric Acid

Stopwatch

Safety Information:  Contact with hydrochloric acid can cause severe burns.  If contact occurs, wash the area immediately with water for 15 minutes and notify the teacher.  Contact with eyes can cause permanent damage.  If contact with eyes occurs, use an eyewash station for 15 minutes and alert the teacher to call for an ambulance.  Be sure to wear your goggles and apron at all times!

Pre-lab Questions:
1.  Draw a Bohr model for aluminum AND magnesium in the space below.

2.  Define valence electron.

3.  What is the valence electron number of each metal?  

4.  Predict which element that you would expect to be more reactive.

Procedure:

1. Fill your 400 mL beaker with water.  It should be as full as possible without making a mess.

2. Setup your ringstand with test tube clamp.

3. Use the metal tongs to put one piece of aluminum to a test tube.  

4. Rest the test tube in a test tube rack at your station.

5. Completely fill a 50 mL graduated cylinder with water.  It should not contain ANY air!

6. Seal the top of the graduated cylinder with your palm.

7. Invert the graduated cylinder and submerge the top of the graduated cylinder in the beaker of water.  Be sure the top of the graduated cylinder is under the surface of the water.  There should be VERY little air in the graduated cylinder.  If this is not the case, repeat the procedure until you have an inverted cylinder that has LESS THAN 5 mL of air.

8. Clamp the graduated cylinder in the test tube clamp so that it is supported under the water.

9. Put the stopper of the gas collection tube into the top of the test tube.  DO NOT FORCE the stopper!  Practice positioning the open end of the gas collection tube into the graduated cylinder.  BE CAREFUL!  If you break your gas collection tube, you will not be able to do the lab!  If your gas collection tube doesn’t fit, you may need to adjust your graduated cylinder higher in the water.  See the figure on the front of the lab to verify that your setup is correct.

10. Obtain 6 mL of hydrochloric acid using your 10 mL graduated cylinder.

11. Remove the gas collection tube from the graduated cylinder and remove the stopper from the test tube.

12. Carefully add the hydrochloric acid to the test tube with the aluminum.

13. Quickly stopper the test tube with the gas collection tube and position it in the graduated cylinder.  

14. Allow the reaction to proceed until the graduated cylinder is full of gas. Be sure to start the timer when you see the first bubble!

15. When the graduated cylinder is full, stop the reaction.  Rinse the hydrochloric acid down the sink with lots of water.  Dispose of the aluminum in the trash.  Avoid touching the aluminum with your hands!  No aluminum should go into the sink!

16. Record the reaction time in the data table below.  

17. Wash all glassware.

18. Repeat steps 3-17 substituting one piece of Magnesium in place of the Aluminum.

19. Magnesium should be disposed of using the same methods as the aluminum.

20. Clean your lab station.

Time required for the ALUMINUM reaction:  ______________

Time required for the MAGNESIUM reaction:  _____________

	Metal
	Which had a faster reaction?
	Observations

	
	
	

	
	
	


Post-lab Analysis:

1. Which metal reacted more quickly?

2. You probably used more metal atoms (bigger piece) in the Aluminum reaction than 

in the Magnesium reaction.  How would this affect the amount of gas that the Aluminum would produce?  

3.  Think about question one.  Which metal was more reactive?  How do you know?

4.  Compare the reactivity of the metals to their valence electron numbers.  How do you think valence electron numbers affect reactivity?  

5. Determine the number of valence electrons for the following elements.

a. Sodium

b. Chlorine

c. Carbon

d. Argon

e. Oxygen

f. Phosphorus

g. Boron

h. Helium

6. Compare the valence electrons for each of the elements above to their group number on the periodic table.  How are they related?

7. Think about question six.  What is the valence electron number for Barium?  How do you know? Hint:  You don’t need to draw a Bohr model to answer this question!

